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PACS 41 . 60 . -m - Radiation by moving charges 
PACS 42 . 25Dd - Wave propagation in random media 
PACS 42 . 25 . Fx - Diffraction and scattering 

Abstract. - Radiation from a charged particle travelling parallel to a rough surface has been 
considered. Spectral-angular intensity is calculated in the weak scattering regime. It is shown 
that the main contribution to the radiation intensity is determined by the multiple scattering 
of polaritons induced by a charge on the surface. Multiple scattering effects lead to strong fre- 
quency dependence of radiation intensity. Possible applications in beam and surface diagnostics 
are discussed. 
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Introduction. — Light scattering from rough surfaces 
attracted much interest [TJ. In particular this interest is 
caused by the determination of microtopographic prop- 
erties of rough metallic surfaces from the light scatter- 
ing measurements [2J- The enhancement of intensity of 
scattered light on a rough surface is due to a resonant 
excitation of surface polaritons induced by incident light. 
Surface polaritons are multiply scattered on the roughness 
resulting in their diffusion and localisation [3] that lead to 
peculiarities in the light scattering from rough surfaces. 

Polaritons can be induced not only by an incident light 
but also by a charged particle. It is interesting to reveal 
the manifestation of polaritons multiple scattering on the 
charged particle radiation from rough surfaces. Origina- 
tion of this radiation is due to the scattering of polaritons 
induced by the charged particle on the inhomogeneites of 
dielectric constant associated with the roughness of the 
surface. Earlier in this geometry main attention was paid 
to the periodical grating case when Smith-Purcell radia- 
tion(SPR) [4 is originated. Recently we have considered 
[5] the radiation from an uncorrelated rough surface. 

In the present paper we consider the influence of mul- 
tiple scattering effects, including the localisation of po- 
laritons, on the radiation of a charged particle travel- 
ling over a correlated rough surface. We will see that they 
lead to strong frequency dependence of intensity. Strong 
frequency dependence allows to separate the diffusional 
mechanism of radiation from other radiation mechanisms. 

Formulation of the Problem. A charged particle 
moves uniformly in the vacuum at the distance d from the 
plane z = separating vacuum and the isotropic medium 



distorted by roughness. We are interested in radiation field 
far away from the charge and interface. Maxwell equation 
for the electric field has the form 



V 2 E(r,ui) - graddivE(f , uj) 
where j(f, uj) 



r e(r,w)E(f,w) =j(f,u>) 
(1) 

^^-8{z - d)S(y)e luJX / v is the current 
density associated with the charge. Here v is the ve- 
locity of the particle moving on Ox direction and e(f,ui) 
is the inhomogeneous dielectric permittivity of the sys- 
tem. For a rough surface it can be chosen as e(r, uj) = 
eo(z,uj) + e r (f,u>), where eo(z,ui) = Q(z) + Q(— z)e(u>) 
descibes the flat interface vacuum- metal and e r (f,uj) = 
\e{uj) — l]S(z)h(x, y) is the contribution of small roughness. 
h{x, y) is the amplitude of surface roughness. To separate 
the radiation field one should decompose the electric field 
as E = Eq + E r , analogous to the decomposition of dielec- 
tric constant. Eq and E r are the background field created 
by the charge and the radiation field, respectively. They 
obey the following equations 



V E (f, uj) ~ graddivE (f, uj) H 
H — ^e {z,uj)E Q {r,w) =j{r,ui) 



(2) 



V 2 E r (r,uj) - graddivE r (f, uj) + -s-efz, w)E r (f,w) + 

& 

ui 2 uj 2 
+—e r (r,uj)E r (f,uj) = -— s r (r,uj)Eo(r,uj) (3) 

Radiation intensity at the frequencies uj, uj + du> and 
at the angles VL, O + dfl is determined as dl(uj,n) = 



p-1 
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%\E r (R)\ 2 R 2 dQduj, where n is unit vector on the direc- 
tion of observation point i?, is the corresponding solid 
angle, see [5]. Radiation intensity should be averaged over 
the realizations of random roughness h(x, y). For this rea- 
son it is convenient to introduce the Green's functions of 
Eqs. (|2l3[) . One can represent the averaged radiation in- 
tensity tensor < hj(R) >=< E r i(R)E*JR) > in the form 



<Iij(R) >-- 



dfdf <GiJR,r)e r (r) 



CT vj (f, R)e r (n > E^{f)EUn (4) 

where the background electric field Eo p (r) = 
J driGj l ^(f,rx)jx(fi) is expressed through the bare 
Green's function. Here < ... > means an averaging over 
the surface random profile h(x,y). Note that in the origi- 
nal Smith-Purcell experiment [4] as well as in subsequent 
works on SPR mainly a periodical grating in one direction 
is used. In this case h(x,y) = h(x) is a some periodical 
function of one coordinate. In the present paper we con- 
sider correlated random grating case. We suppose that h 
is a gaussian stochastic process characterized by two pa- 
rameters < h(p) >= 0, < /i(/9i)/i(p 2 ) >= 5 2 W {\pi - p 2 \), 
where p ia a two dimensional vector in the xy plane, 
5 2 =< h 2 (p) > is the average deviation of surface from the 
plane z = 0. Correlation function Wq is characterized by 
a correlation length a at which it is essentially decreased. 
Maxwell equations for electric fields Eq. (|2|3j) and Green's 
functions should be amended by the boundary conditions. 
As usual, it is required that tangential components of 
electric field be continues across the plane z = 0. The 
exact field, of course, will satisfy the boundary conditions 
across the surface z = h(x,y) rather than the plane. 
However this approximation seems reasonable for small 
roughness X ^> S and is widely used in literature. The 
Green's function G^ v (r, f , oj), when considered a function 
of z for fixed z' satisfies the same boundary condition as 
the pth Cartesian component of electric field. 

Green's Functions. — The equation for bare Green's 
function with the correct boundary conditions for arbi- 
trary e(cj) was solved in j6]. To obtain radiation inten- 
sity in vacuum we will need Green's functions in the half 
space z > 0. In order to simplify the problem we will con- 
sider the case when isotropic medium is a metal with very 
large negative dielectric constant |e(w)| 3> 1. In the limit 
|e| — > oo the following components survive [6] 



ip 2 e(uj)e iqz 



k 2 k\ — s(uj)q 
k z k\ — e(oj)q 



(5) 



where G®Ap\z, z') is the two-dimensional Fourier trans- 
form of G^j(r,r') and z > 0. Here p and p are two- 
dimensional vectors with Cartesian components p x ,p y ,0 



and x,y,0. Also k = u/c, k\ and q are determined as 
follows: 



q = 



i\[p 2 



- p , k > p 

— fc 2 , k 2 < p 2 

{e(u)k 2 - p 2 ) 1 ' 2 



(6) 
(7) 



A branch cut for the square root in Eq. ([7]) along the nega- 
tive real axis is assumed 6 . Other components of Green's 
function are small for large |e|. To determine radiation 
intensity we will need asymptotics of Green's functions at 
large distances. Using Eq.© and making a Fourier trans- 
form, one finds [5] 



2tx^2R 



is (k(R — n p p) 



— — cos ( k(R — ripp) + ~ 

\/Tln ^ 4 



"P 

i 



2ttV2R 
1 



■ cos 



G° xz (R,p,0) 



2ttV2R 



yfrTp cos (je(R — i 

\k(R - n p p) - - 

-G° zx (p,0,R) 
n^sin ^k(R - 



n p p) 



sin [ k(R — n p p) 



"p 
i 



2iry/2R 

n z n x 



fTr p n x n z sin (jt(R — n p p) 



sin lk(R — n f 



where n is the unit vector on the direction of the obser- 
vation point R — nR, n x%z and n p are it's corresponding 
components. Eqs.® are correct provided that kR ^> 1, 
R P 3> p and we use approximate equation \R— f\ w R—fir. 

Radiation Intensity. — Spectral-angular radiation 
intensity Eq. (J4j) can be represented as a sum of three 
contributions, I(R, u) = I°(R, w) + I D (R, uj) + I C '{R, w), 
where 1° , I D and I c are single scattering , diffusive 
and maximally crossed diagram contributions, respec- 
tively [THS]- First consider the single scattering contribu- 
tion to the radiation intensity. Substituting the Green's 
functions in Eq.((4]) by the bare ones, we obtain 



dpd f /Gl(R,p,0)G:° J (ff,0,R) 
W(\ft-(f\)E 0z (p,a)EZ z (ff,0) (9) 



where (ij) = (xz) and W(p) = (e - l) 2 k 4 S 2 W {p). 

The background electric field in the limit \s\ — > oo can 
be found from Eq. (JSJ) and the form of the current density 



E Oz (p,0) 



4 ee ifcoa 



dko 



Ki{ koVy 2 + d 2 ) (1Q) 
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where fco = ui/v, 7 = (1 — v 2 /c?)~ x / 2 is the Lorentz fac- 
tor of the particle and K\ is the first order Macdonald 
function. As follows from Eq. (TlO|) the background elec- 
tric field and correspondingly radiation intensity is ex- 
ponentially small when kod/-f ^> 1. An essential inten- 
sity exists for fcorf/7 <C 1. Far away from the system 
at the observation point one can use asymptotic expres- 
sions for Green's functions Eq.®. Substituting Eqs.© 
into Eq.®, for the spectral-angular radiation intensity 
I(u,SY) = cR 2 Iu(R)/2, one obtains 



finds 



c (l+n»)(l+n»)(l-nj») 



7? \ 



32tt 2 

x J dxdx'dydy' co$[kn p (p — ff)]W(\(p — f?)\) x 
xE 0z (p, 0)E* z (p^,0) (11) 



Substituting background electric field Eq. (jT0l) into 
Eq. (|ll[) and taking a gaussian form for correlation func- 



tion Wo(fl) 



2 I 2 



after calculation of integrals, for 



single scattering contribution, one has 
s 2 (e - \) 2 k^ 2 u 



2°(w,n) 



c/3 2 



47r 3/2 



L x (l-n 2 x )(l + n 2 z )(l+n 2 ) 



n p d 

2 (na; + l/g) 2 

— 7 1 



1 



F( — -, d, er, kn y ) 

1 



where L x is the system size in the x direction, j3 = v/c 
and F is determined as follows: 



/' ( — .'/. a. /,•/-,/;■ = (^) 2 / dydy'e ikn 



, dko 
1 



fco % A 2 + rf2 ) i f 1 ( fc o\ / ^ 2 + rf2 



(13) 



When obtaining Eqs. (fT3")) and (|T3")) we neglect strongly 
oscillating terms in the limit kR 3> 1. The compo- 
nents of unit vector n are determined through the po- 
lar 9 and azimuthal <fi angles of observation direction: 
n z = cos9,n p — sm9,n x = sm#sin</>. We are consid- 
ering radiation into the half-space z > (vacuum), hence 
9 < 7r/2. Because the exponential factors in Eq. (fT3"l) an 
essential radiation is emitted provided that 



— (n x ±l//3)<l 
c 



(14) 



Eq. (fT4l generalizes the Smith-Purcell dispersion relation 
[5] to correlated rough surface case. Now let us consider 
the asymptotics of F for "white noise" (er — >• 0) and "pe- 
riodical" (a — > 00) cases. For a — > 0, in the relativistic 
limit fcod/7 <C 1, substituting Macdonald function by its 
asymptotical expression, one finds, F « n 3 ^ 2 a/4:d. Us- 
ing this, for single scattering contribution into spectral- 
angular radiation intensity in the "white noise" case, one 



l°(u,0,<p) 



ge 2 (l + n 2 p )(l + n 2 z )(l~n 2 x )L x 
fi 2 c 



8n p d 



(15) 



where g = fc 4 (e — l) 2 5 2 a 2 is a dimensionless parameter. 
Note that this result up to numerical factors coincides with 
that in [5]. The difference is caused by the definition of 
the correlation length and the "white noise" limit a —> 0. 
In the opposite "periodical" limit a — > 00 we find from 
Eq.® 

dye tkny 



F 



y 



d 2 



(16) 



Particularly, in the most interesting case n y = 0, one has 
F = 7r 2 /4. From the condition R p ^> p, one obtains a 
restriction on angles sin 9 3> L/R, where L is a character- 
istic size of the system. 

Surface Polariton . — Averaged over the random 
surface profile Green's function of the surface polarition 
satisfies the Dyson equation: 



(12) 



xW(\q-p\)G nu (p) 







(p) 



(17) 



Remind that Gp,v{p) = G pv (p\Q + , + ), and p, q are two 
dimensional vectors see Eq.©. Bare Green's functions 
are determined by Eq.([5]). In the weak scattering limit 
g — > 0, the integral in Eq. ([T7]) is determined by the behav- 
ior of the Green's function around its pole. As it follows 
from Eq.([S]) two-dimensional Green's functions of surface 
polariton has a pole at p 2 = k 2 e/(e + 1), see [TU]. The 
corresponding velocity of the surface polariton is equal to 
c-J (e + 1) je < c. Remind that we consider the case when 
e <C — 1. Close to the pole and for large negative e(w) 
the solution of Dyson Eq. (fl7l) for Green's functions of the 
surface polariton reads 



G ZZ ( P ) 
G zx (p) 



y/-£i(u) k 2 -p 2 - iboE(p) 

ipx 1 

y/-ei(u) k 2 -p 2 - iJxnS(p) 



(18) 



where 



r lmG zz (q)W(\p-q\) (19) 



ImE(p) = 



Both the real part of the integral in Eq.(fT9"f and the in- 
tegral with G zx (p ) lead to renormalization of the param- 
eters and do not affect the pole structure Eq. (fT5|) . Sub- 
stituting W(p) — ge~ p a / 4 into Eq. flH))) and calculating 

T ( kpa 2 \ 



k 

the integral one has ImE(p) = Trr^-e - 



where Iq is the Besscl function. Surface polariton mean 
free path on the rough surface is determined as I 



P-3 
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dp 

P(K,p,q' 



dq 
f(q',K) 



MK)W(\p-q\) 



(23) 



ft 



ii 



h 



Pmnhs{fil,P2,P3,P4) - 



Fig. 1: Ladder and maximally crossed diagrams. Dashed line 
is the correlation function of roughness W(pi — pi) and the 
solid line is the averaged over the randomness two-dimensional 
Green's function of surface polariton. 



kj ImYj(k). Note that our consideration is correct pro- 
vided that X/l <C 1 [TT]. One can find asymptotics of I for 
short wavelength and long wavelength regions 



I = 



4kll 
kg ' 

4|ei| ka 
kg \pl : 



a < A 
(J > A 



(20) 



As it seen from Eq. ([20|) the polariton mean free path is 
smaller in the long wavelength region A 3> o. We will see 
below that radiation intensity accordingly will be larger 
at the same region. 

Diffusive Contribution to Radiation Intensity.. — 

Diffusive contribution to the radiation intensity is deter- 
mined as follows 



r 



\R) = J dpdp' dpidp2dp 3 dp 4 Gi, n (R, p%,0) 



G *ni (P2) 0, R)Pmnhs (Pi , p2 , P3, Pi)G hz (p 3 , p) 

G* zs (p',PA) (21) 

where R is the observation point, G° and G are the bare 
and average Green's functions respectively, see Eqs. (|8|18|) . 
p — s are two dimensional vectors on the plane xy, P mn hs 
is the diffusive propagator that is determined by the sum 
of ladder diagrams, see Fig.([T]) 

It follows from Fig.([T]) and the symmetry that 
Pmnhs {Pii P2, f>3, Pi) can be represented in the form 

Pmnhs(Pl, P2, P3, Pi) = W(\pi - p 2 \)W(\p 3 - p 4 \) 



Pmnhs (p, Pi 



P2,P3- Pi) 



(22) 



In further we will in- 
;z which consists of the 



where p = |(p 3 + p 4 - pi - p 2 
vestigate only the component P 2 
diffusion pole and gives the main contribution to the ra- 
diation intensity. Using Fig.([T]) and Eq. ([2"2")) and going to 
the new variables, see [7J, we obtain the following Bethe- 
Salpctcr integral equation 



where G = G ZZ ,P = P zzzz and f(q, K) = G(q+ §)G*{q- 

-§). Substituting Eqs. (j5l2"2")) into Eq.flU]) and going to the 
Fourier transforms, one has 



I"{B,<p) 



(l + n 2 )(l + n 2 z )(l-n 2 x ) 



32tt 2 



dpdp' 



dfldA ,f 3 W(\p- p'\)E 0z (0, p)E* 0z (0, p')P(0, pi , p 2 ) 



(2nf 



\G{P3)\'e 



2„iP3(p~p') 



W(\fr+&\)W(\kfi p +p 1 \) (24) 



The diffusive propagator P(K,p,q) satisfies the integral 
equation Eq. (l23l) . In the limit K —> one can search its 
solution in the form [7J 



P(K^ 0,p,q)=A(K) 



ImG{p)ImG{q) 
Im,T.(q) 



(25) 



where unknown function A(K) should be found from 
Eq.([23]). Substituting Eq.j25]) into Eq.flU and expand- 
ing f(q, K) up to K 2 one finds A{K) in the form A(K) = 
32/3K 2 l 2 . When obtaining A(K) we calculate integrals 
in the pole approximation that give main contribution in 
the weak scattering limit ImS — > 0. Substituting Eq. (l2~5l) 
into Eq. (j!M)) and consequently integrating with help of the 
Word identity Eq. (fT3)) we finally obain for the diffusive 
contribution 



I D (co,n)-- 

ImSi(kn p ) 
ImE(fc) 



4e 2 (l + n 2 )(l + n 2 z )(l-n 2 x )L 2 L x 



3ir 2 c/3 2 
F 1 (X,a,d) 



(26) 



where L is the characteristic size of the system, L x is the 
system size in the x direction and 



Ft 



dko 

7 



dxdydy' cos(k x)W(x 2 + (y - y') 2 ) 

ko^y' 2 +d 2 ^ 



J {k^x 2 + (y- y') 2 )) 



Ki{! wz±i )Ki{ . 



(27) 



Divergence of diffusive intensity Eq. (|24[) is caused by the 
infinite system size , see also [7J . If one takes into account 
the finite sizes the minimal momentum in the system be- 
come equal to K min ~ 1/L. We take into account this 
aspect when obtaining Eq. (l2^|) from Eqs. (l24l25[) . 

Comparing single scattering Eq. (|13j) and diffusive 
Eq.fgSJ) contributions, one has I D /I° ~ L 2 /l 2 > 1. Hence 
diffusion of surface polaritons is the main mechanism of 
radiation. 



p-4 
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Note that F\ in Eqs. (|26l27[) does not depend on an- 
gle. It is just a number. First we analyze diffusive 
radiation intensity Eq. (|26p in the short wavelength re- 
gion ka ^> 1. Consider the ratio ImE(fcn p )/ImI](fc) 



-exp 



: (l-n 2 J 



Because of the exponential 



function essential intensity is emitted on directions n p m 1 , 
that is parallel to the metal surface. For long wavelengths 
ka <C 1, on the contrary, maximum is achieved in the di- 
rection perpendicular to the surface . Now consider long 
wavelength region ka <C 1. In this case one can substitute 
W (x 2 + {y- y') 2 ) -> ira 2 6{x)5(y - y') in Eq.([2?}. After 
this simplification, calculating the integrals in Ea.(|27p. one 
finds from Eq.flU 



I D (u;,n) 



2e 2 g(l + n 2 )(l + n 2 z )(l-n 2 x ) L 2 L x 
3c/3 2 n p I 2 d 



(28) 



Note that we have missed the dimensionless constant g 
in Eq.(34) of [5] when considering "white noise" case. Be- 
sides that these two expressions differ from each other by a 
numerical factor. Both these expressions are correct with 
accuracy up to a numerical factor because the diffusive 
propagator P(K —¥ 0,p,q) can be found only with such 
accuracy. 

Maximally crossed diagrams contribution. 

Maximally crossed diagrams, (see Fig.l) contribution to 
the radiation intensity reads 

I C (R)= ( dpdp'dfcdfedfedpiG^iR^uO) (29) 



G*ni (P2 , 0, R)P% nhs (pi ,P2,P3, Pi)G hz (p 3 , p) 

G: s (p\p7 i )W(\(p-p')\)E Oz (p,0)E-* z (p',0) 

Due to the time reversal symmetry propagator P^ nhs is re- 
lated to the diffusive propagator as Pm nhs {pi, P2, P3,Pi) = 
Pynshn (pi,P4,P3,Pz), see for example, [12 . Calculating 
analogously to the diffusive contribution case, one has 

' dpdp' (30) 



P 



3tt 2 
dp!dp 2 dp 3 



(27T) 



dK 



(i W(\p- p'\)E 0z (0,P)Kz(0,p') 
ImE(fc) 



(2^) 2 K 2 



(fc 2 -(K- kn p ) 2 ) 2 + ImS 2 (fc) 



It follows from Eq. (|3Tj) that integral over K logarithmi- 
cally diverges at small K . This divergence is manifesta- 
tion of localisation effects in radiation. It is analogous to 
the same effects in disordered electronic systems, see for 
example, [12 . In the weak scattering regime ImE — > 0, 
maximal value of I c is achieved at directions parallel to 
the surface for which n p is close to unity. Cutting integral 
on K on the bottom limit at 1/L and on the upper limit 
at l/l, we finally find from Eq. ([3~TT) 



Sirp z c n p d kl I 



It follows from Eq. (|3"Tj) that the peak of angular distri- 
bution of I around the direction n p — 1 has width of 
order \J\/l. Remind that the analogous light backscat- 
tering peak from a disordered medium in three dimensions 
has a peak with width A/7, see for example, |13j . Remind 
that our consideration is correct in the weak scattering 
regime W > 1. Therefore maximally crossed diagrams 
contribution to the radiation intensity is small. However 
in the light localisation regime kl ~ 1 [3] it becomes im- 
portant because leads to strong frequency dependence of 
radiation intensity (see below). One can notice the differ- 
ent dependences of single scattering Eq. ([T3"f and diffusive 
contributions Eqs. (|26l31[) to radiation intensity on system 
sizes. The reason of this difference is that in the first 
case radiation is formed as incoherent sum of intensities 
from independent scatterers and therefore is proportional 
to system size or the number of scatterers. In the diffu- 
sive radiation case interference terms play important role. 
They lead to a stronger dependence of the intensity on 
the system sizes. Therefore diffusive contribution to the 
radiation intensity can be considered as a type of coherent 
radiation |15j . 

Spectrum of Radiation . — We have assumed that 
the absorption of electromagnetic field is absent. In this 
consideration weak I <C l% n , where U n = e\lkei is the in- 
elastic mean free path of surface polariton, absorption can 
be taken into account as follows [2]. When L > (Mm) 1 / 2 , 
L in Eqs. (|26l31[) should be substituted by (Z^n) 1 / 2 . As was 
mentioned above in the short wavelength region ka 1 
the radiation is directed parallel to the surface and its 
intensity is suppressed compared to the long wavelength 
ka <C 1 region because the largeness of polariton elastic 
mean free path. Hence the long wavelength region is more 
interesting . We will investigate frequency dependence of 
the radiation intensity in this region. Making the above 
mentioned substitution and selecting parts depending on 
the frequency, for the spectral radiation intensity, from 
Eqs. (|15l28l3ip . one has 

JoM-sM, i»~sm¥#, (32) 



T C( \ i ^ c i l m{u) 
I M ~ g(uj)—— In — — 

LOl{Uj) 1[UJ) 



In order to reveal the frequency dependence of the radia- 
tion intensity one has to know the frequency dependences 
of g, I and h n . They depend on dielectric constant e(w) 
of isotropic medium which for a single metal is described 
by Drude formulae e(w) = e% (v) + is% (cv) = 1 — oj 2 /to (u + 
ir^ 1 ), where lu p and r are the plasma frequency and the 
relaxation time of conduction electrons, respectively. In 
the optical region we always have lot 3> 1. Therefore, 
for the real and imaginary parts of dielectric constant one 
has £i(ui) ~ 1 — w 2 /w 2 and e-i ~ uj 2 /uj 3 t. Substituting 
these dependencies into expressions for g, I and U n , we find 



constant, I ~ uj 



lj 



Correspondingly, 
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using Eq. ([3"3")) . one has 

la ~ constant, I D (u) ~ u), I (w) ~ lnw (33) 

It follows from Eq. ([33|) that the single scattering con- 
tribution to radiation intensity does not lead to any fre- 
quency dependence I (oj) ~ constant. In contrary mul- 
tiple scattering contributions lead to strong dependence 
of radiation intensity on frequency. Note that strong fre- 
quency dependences were observed in early experiments 
[16 on radiation from rough metallic surfaces. Other 
radiation mechanisms such as, synchrotron, transition, 
bremsstrahlung in the optical region do not lead to es- 
sential frequency dependence. Only Cherenkov radiation 
could lead to such dependence. However for the particle 
moving over a metallic surface in the vacuum it does not 
exist. This means that the diffusive mechanism can be 
separated from the other radiation mechanisms. It can be 
used for monitoring the beam position in the accelerators . 
Increasing of intensity of the blue part of spectrum would 
mean that beam have approached to the walls of accel- 
erator. Radiation of non-relativistic electrons from rough 
surfaces can be used for diagnostic of surface. 

Summary. — We have considered the radiation emis- 
sion when a charged particle travels above a correlated 
rough metal surface. It was shown that in the optical re- 
gion the diffusive mechanism caused by multiple scattering 
of polaritons on the roughness is the main one. Diffusive 
radiation is a type of coherent radiation because interfer- 
ence effects play important role in its formation. Both long 
wavelength A 3> a and short wavelength A <C a regions 
were investigated. In the long wavelength region radiation 
is mainly emitted on the perpendicular to particle veloc- 
ity direction. In opposite in the short wavelength region 
maximum of radiation is achieved on the parallel to surface 
directions. A strong frequency dependence of radiation in- 
tensity is found. Its possible application for monitoring of 
a beam position in accelerators was discussed. 
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